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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
semiconductor light emitting device capable of 
surface emission in a constitution different from prior 
art and a method of manufacturing the same. 
SOLUTION: In this semiconductor light emitting 
device 1, a first conductive semiconductor layer and 
a second conductive semiconductor layer 14, 18 are 
provided on a main surface of a substrate 1 0. An 
active layer 16 is provided so that carrier injection 
generates light and interposed between the first 
conductive semiconductor layer and the second 
conductive semiconductor layer 14, 18. A two- 
dimensional diffraction grating 24 is provided so as to 
determine the wavelength of light to be generated in 
the active layer 16 and extends along the direction in 
which the main surface of the substrate 10 extends. 
As a result, the light generated in the active layer 16, 
whose wavelength is determined by the two- 
dimensional diffraction grating 24, is emitted from a 
light emitting surface 26. The light emitting surface 26 is provided along a direction in which 
the two-dimensional diffraction grating 24 extends. 
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&*izi'Xjmm&*v, 1 , v tl> v tJ . v. d *«*.. 

V 6 f&^(iliX7C0»f1«^V sl . V hl . V b4 =Sr«f 
V.tt**J:tFV t tt?tt. iy^C»^V.,£V bl 
4©K©KPS*ld/2i)SS<t^CCEH3nr<,^ 0 Y 

u... u..***. u»*^-tti»c5aBja^f-u»». u 

.. L U»> U b , U.tt?*J:tfU k tims. 1 

[0 0 5 5 ] l374#M-rit. XSft^|S){CfQoTJl»! 

tt^Bl^EHlWHF-V,,. V,,. V«.*«jl. V d t& 
^-ttl^@*ftSTV„. V dt , V dJ *i»*S„ V c fc 
**fJ:tfV,«^tt. 1 V c , 4 V el 4©n©H 30 

PS#3 d/2 <t%i J: ^(CiEg3tiTi,>5 0 YSfcmSjK: 
»->ri3JWd©U,«^-if*5«tCfU < «H^*J8ftWi&*i-c 
U.MrttlSQcBfiWFU.!. U tJ . U eJ . U 

U dJ . U„%fiii. U c tS^*j«fcDfU d *S-?-« > i;jctc 
tt^U c4 £U dl t©fffl©|ffl|IB#S3 d/2 i&4J:^KE 

[0 0 56] S6te<tO-H7«:^34ifc{4^>7 
[0057] *SI|{CRbS¥i(*Mf 

'WxeMretticiit/ttMrs. «t. inpgfi 

[0058] 2 3S£IB*r*ftt. «*tf«T©«fc 9 Kff 
S?3*l4. M^fir(001)**TS^l ©N§S I n P¥m 50. 
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tm&MT. ^i©s«it»5)i otmmtz. mi 

©S«U o<D±iBJ:.c, Wtg£JS£tfaxt**i'CMO 
VPE)tt*ffll»TNSI nP*SW*JB12*fl»f 
S. H8 « v 0 1 ©S« 1 0±ttN§? I n P^mWB 1 

[0059] Nlln P^SgttJl 1 2©*ffiK2^@ 

^a©xg*^-r*4as-c* *„ 

[0060] ¥*f*Ji 1 2©*ffil 2 a(C!®3taiI=&^?5 
ts. e©wwik«e. «?e~.MfigBWcNA.,*. e 

LIONIX ELS-3700)4ffll^r > HSHfr?^ $ - ^SHEf 

©affi 1 2 a C«T. SB 1 ©Stffi t *> I, > 5 )«Cj?fi©&K© 

[0 06 1 ] Xsr^^-T^iJi^-c. 2 
©^f5£95«-tCBaS|5*^fi£-r -5 » 5=-> yxs). X ? * 

Sl£tt-<*>X»^>^$gg(fia|^«. SACQM R 

iE-iOKOiffl^rff^. »©KPaJ©*35*S 1 2 

ijf^i'tct-jTBiisii, ^fj£©ai$©i!ag|j*! 

Bl&ZtiZ. i9«. 2^7cHSftt^-2 4*i^l©«ffl 

1 2 a icmmstitcm i (ous,2 8<D$mm-c$>z. m 

8KJnl>TB. 2^C7C@*r*i t 2 4 4 0r. SttWtcE 
5>JSnfcJgtE*©KR^©»fffi©iag52 4a*tLtl,> 

^•5§&©a?;*« M^-tfO. 1 Mmgg, K^fiSStl 

[0062]^K, BD^<aC0Ol)5:W-r*^2©P^I 
nP^^MtcSficKT. ST2 ©£«£<,» 5 >3 0*iHffif 
®2©SS3 0©iffi±{c. WS^)Ha*Bxfcr^+ 
^CMOVPE)^*m»rPSI nP^Sil 8*fig 

[0063] ^l>t?. PS! I n P$m&m 1 8±(C7> 

P-^Sttai 6*fiSg-r-5. ^^nfeo^jB-etx. mo 

VPES^T, I nGaAs/I n G a A s P©M 

ttJlior, 1. 3 tfm90j£tfA£i3tB(c&£. $6 
CC, COJc^^MQW^jS©^!!!^^ MQWfKMRC^ 

eparate confinementhetcrostnjctrue)*Ji5J5Sf & C <t 
*>T-S£. CtitCjr-pT^ 2*5c«Kcl£*JSjgttJi{c* 

[0 064] CO^fC. rgttgl 4±KMOVPEiS* 
«t»tNS I n P*««« 1 4 4)8St4. ft*. 2fcS 
Jfi©]giS-C« % 1 ©SP n D 0 2 8 ©NM I n P*«ftJl 1 
2©«WK2^CTSf«T2 4*JBl«Lfc»n^ C© 
2*5E0*f»^2 4«cft*T.. *ft:«C©2;jiyc|5IJf^ 
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*2 4rtmc. Nil nP^il AommwT. 
m2<0%ffi±&^*> 1 4 a (Dmm^C 2 ^jrMVxfettWi 

[0 0 6 5] cn^cfcoT^2CDSi5 a D D 3 2#5&&T£o 

01 Ott, ^2(DSP n a p3 2^4«0T&^ o m2CDSP P a o 

3*1 nP*i»Il 4£{f*£„ g&KJgJSSti*:^ 
<*J1 1 4cr>«Ml 4a«lt(,^ a 
[0 066]^T, &14)g|SA2 8 <!:, ^20gB a a a3 

2 £*Jg£T* 0 C©^Ig-C{i, » 1 <Dg|S 1 2 a 
i^2CD«Ml 4aidi[6j^^^ < fc^tc^l(Dg|5 n c D 2 8 

[0 0 6 7] S^Sn^SrilO^Il 2ateJ:tf3r 
2®$iiil4a*ij|K:fafc«>{C, ^ <DgB n a p2 8*5 

A9I». mi0^ n °p2 8fcJ:^2<DgB n a a 3 2*^S 
% MZ-Wivyr? vifrkmmmitNH.F : HF = 

[0 068] ?l£&l>T> HI 1 Ctijrf <£5CC, mi<D 
Sffil 2ai02CD^Hl 4ai*foJt^^r, St 1 
0>®p a n2 8^cfc^m2(DaJp a p3 2^m^t>^-5) l , f 1 
<Z«Bi&2 8 <tm2CDSBp a p3 2 iOB^Cil ±IB^M 1 2 
a , 14a #+#K:ffi»T 5J: 5 l*cmfe<DK3l 4 

j0069]t©<fc5 &»#^fr*W^*c^W M 

: 6 2 O'C 
: 3 0# 
MM: 1. 7N/cm 2 

W*tfN 2 , Ar, He?©il>&<H^fn^ 

5Bp a p2 8 <t^2oaJp a a 3 2 £ (DlS^^iEE £ tlfc 0 IE 1 
2<D£4ffiBtt> ^l©^ p D p2 8£m2(DgPp c p3 2<t^|4 

To 

[OO7O]g3 03S34tCfet^ SlCDlflO 
**<fctfgi2<Dgffi3 0(D4>&< £fc~^^T^C<h 

#T£*(i&£x*i). i §&h<oyt*mm?z>tc 

m 2 CDS« 3 0 KiSflJ l//dS$?x 7 * > ^^r^Tn 
tf, tt«CHn)*jJ:CF***tojB6«}K, 1>*)I3>£&M 

#*£ 0 X7f>^cJ:^l^it*ill r£ttJl 
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i sfrhitimw2 B&-c<Dmmimffi$tiz a 

[007 1] Hi 3<D%mmiZ. $2OSi3 0^ii 

2tizcticj:-ix:mj&2titcm4<Dmgh3 6£^r. 

m4CDgp n a p3 6^ m2(DWfo3 0«SJWCiiC 
i^tPSI nP^ftgl 80-iS(»3OgE<!: 
fcl>5)l 8 atfgWSft*. H 1 3 fc*5t»r fc»»W 
fc:^S*vCt>£J:5K: v ^4(DgPp a „3 6«, 2^7C@Jf 
t^2 4^fgK^*^ii*n/ > c^^'r^ ( > 2 3SEH 
JftS^F2 4 SrtftJST ££fa 2 4att ¥*£#J1 12i* 
10 m»Ml 4«cj:^r*(DJ9H*H**vCt>a. 

[0 0 7 2] S40«3 60«3©ail 8atCT^ 
-FUS (HlO2 0)t»*«t*lC l fHlCDg« 
1 0 <D8H 10a(C*y- F«B (@1©22) 

[0 073] *«w*c«t>**aw*«e^<-f & 

^2^7U(n|JftS^2 4, 4 4^It-5C<t^-C^ e 

cn6(D2^iajfts^2 4. 4 4». iasttJBi o*« 

[0 0 7 4] HUB, m4©a5p n „3 6Mff»50S 
p d p3 8i^«II^t»aBT*i Q C(Djg£- 
Xirtt, ^4CDg|5a a a3 6^afm5(DgPp D p3 8 

T\ 05Og|5n o a 3 8CDBE£^&COC^^-r-5o J&5 

coa$p a p3 8tt, mi<D&&2 8£m{ti<Dmi&zm'**>o 
r>&v)^ #5 ©am, 3 8 1*. PMinpmmtm&m 

~F\ *3©S«ifct»5)4 0±Cc»j«3nfcPS I n 
P^Ht84 2*ftS. PIInP*i#B4 20S 
M(M4CD^M<*:feC^)4 2 afictt, 2^C5EB»f»T-4 
4*s»«Stiriv5. 2*7cH»r»?42B, Plln 
P*i»i4 2©SHCCJgfiES*ifca»©ia»4 2 a^r 
#T^o SS!CDDn3P4 2 a tt. 2 *5cH*r»^ *JBfltr 
40 Si^tcEBSnri^. ^50g8p a n 3 8BC(DJ:5& 
^©^rWr^O-C, 0 1 <D9Wn2 8 £0®<DXS^Sr 
^?ti^C<h^r^^ 0 2^@*r*&T-4 2£ 

^5©g|5n a p3 8CCJBJSET*»^K:o^'rtt?8Lfc*«. C 
©2^C7cHJf»^4 4(C«Ar. £fc«C 0 2*73518? 
t&^-i^i^ m4©aip n p3 6CD»3(D^M1 8 ate 2* 

[0 07 5] ^l^T. ^3C!>^M1 8 aiS40SI4 
2 a<h#ft*£>5£5CC, ^4CDgPa a n 3 6*5^:^5 0 
SI«D3 8^J8^-rSo COS^XgB. fECCtHBtsfcS* 
50 1 CDgPp D a 2 8 £^2(0^0 3 2 £ OlS#£ ^Cff 5 C 
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fl=*i8Wir*a. HI 5tC^$n-5J:0CC, SUOShft 
3 6£Sjl5©SfliS3 St*&£-?ZCt(<C&->X, 316 
©8BiS4 6 7&W6*l*. 

[ 0 0 7 6 ] *jWW«C«to4*»(*»3ef f /<-f X 

[ 0 0 7 7 ] 0 1 6 ©£tt&Htt, SB 1 ©S=E 1 0 

sn*c±«cj:o x m&s titcm i <o9& 4 8 *m? 0 

^7<DS& n a a 4 8i* v #1<D3HR1 0#S®SSft£t±K: 
ct^rPS(l nP*2£#Jt 1 2 0-«ffi(i5^ffli 
fel^)12b^Iffl$n5. HI 6K:fcl>T4>2B##j 
&C^$ftTl>£J:5K:, »7©a&&4 8tt. 2;X7C@St 
IS^2 4#¥«ttl| 1 2 £4gMM 1 4 & 
*ft* 2*Sll*f«HF-4 4*s*aJW*JIl 8 <L¥® 

ftti4 0 4cw«c«i«)aahte*jtt»rs. 2;joeh 

««HF2 4*«0rr4fflH2 4aHt, 4W*JB12<h¥ 
*fWl 4tcJ:r>r*©«H*H*tir^S. 2;K5gH 
*r»^-4 4*«fljr43a«4 4a« k *»»H8i* 
^f*@4 0&cj:oT^©Jgffi£H$*iT<,>& 0 
[0 0 7 8] m70?Bo n o4 8CD^5<D^®l 2 b(C*y 
-FWI (Hl02 2K:«a-r*«i) *#flST*i# 
|£4©g|g3 8 ©gffl3 8 a iCT^- KM (01 

[0 0 7 9] coi^ii^w^it 
m5©3tMl 2 btecfctf3r4©S«3 8©SM3 8 a© 
< 4 fclvTft3&>©M;fr>63fc£HKD fcBTC i^pJIgr 

^UVhSSWfcJSH-rsiHfcfc. ±IE©®1 2 b&J: 
tfffi3 8 a©l»rft^*«iHWtfc»BBS-ttrE«-r* 

i§tsa$*©fgi8[g&c>tf cor*u x<Dytwi>mm<D 

[0080] l»< O3^0«aiH«cJ:^rffil(3h** 

ftfcflMftlSWtct. fittll B««^rKV6tiftiWk 
©2#7c[ytfJrl&^2 4. 4 4©F<g©--fr v ffKJLtt, 2# 
7C0Sf 44©#£WT£j:5 ftflt® ^SffiT SCi 
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[0081] miLtcj:5ts:m&zm'rz>mm#§m7 

[008 2JH17 (a)H %ttO^tt<0«fi«#r 

s^ftft*^^^ -4*tt*mri*tt 

H17 (b) tt. H17 (a) ©3cEP©ffiH 

io jfcttffiHtett, ^n-Kxi;rM«Sc^tf2 0 

[008 3] Sfi. JSSB 1 m s » A;uxifl5 00ns© 
^CC*5l^raiI5tOft:iSm, m?S?&aJth-3. 9kA 

mSSSB^jyTTti, l6#y-r*-K(LED)&UTttfP 
ltl»5. l/-tf#Sfi*"<* h;U« v SI 7 (b) &Ct^ 
3*i£J:5fc:3i— ifcB-e&* 0 coitttt, HfttfrT-ct 
20 J:or«3tSti-cc»4. Sfc. jBKMMi, 3 3t&^© 

»J6«i«#jE*«or^<«idiK:*«. ftcc, 

-tf MB L r I > £ C £ WftfrZ . 
[0 0 8 4] HI 8 (a) Xfto^flROttS**?- 

Hr&9, HI 8 (b)tt, »BL»^faSj|BBKI tk 
o l . 6 l «6W)fBft«tt«;*yW5«Bx-^^ h/urfc 

2^I*B#J<t LTt>£©T\ ^SSCtH®CD**^ieS3 5 
[0 08 5] mM, mM lms. 'WXH 5 00ns© 

3&sa&i,>xfflfeLtdg^ nwm&Jth=3. 3kA 

/cm 2 ©MlL^^ffimDS$rff^C4^T^/Co CCD 

«ftWEaTr« % «*^^*-KcLED)iur»f¥ 
Lrc^ P U-lf^fiX^^ HI 8 (b)^C^ 

40 #HSSi&g<DrapgteAA = 2 8^*>^X hn-A"C^^ 
Ctitt. H4 (b) tC^3tlfc^>KJScr>HIHCA-B 

[0 08 6] *ffifcfeC*r«fi*J*J 

8* i «aR»o>e-Aj|gtt*s%ur^ 
*5^S2^7C^3fe©ite^tcj:o-C, ^rffiffifionib- 

so #^.6n^ 0 
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[0 0 8 7] J£LL ^-Z&mLK&bigfflLt'rtJ:** 

[0 0 8 8] ±I2CD^ * V - 9 K«jfi«C«, (1) 

©Jffl^OifeiragffOSfcmx^vgiT^, (2)* 

[0089]*^ *¥mv>mMmm-eu, mm&ft 
it? * v~ v?^yYitmftmm¥mm3Zit2<<*~ f* 

^ffl-COU— tf^^r 

~v mmtcm-j< 2^jm^<o^i t c^± 
mm • ^t~\s>btj;zm&&r>tct&Mk±mx.*>tiz. 

Sfifrr* £ c t ifim s ti/c. 
[0 0 9 0] 

[0 0 8 1 ] *fc> *^co*^tt^^W^<DiJig 
*Stc«fc*itt, WR*ftto— *OgB D a DOg^ffi±^2^ 40 

[an hi <a) *mnmt>z¥m»§&t7'* 

4 Z<D$mmv&t) . HI (b) B. HI (a) © i - 

I KflffJc*y»*BfffiHT*i. 

[H2]H2B, 2^aa*r«HF-tb"C, »^HB^a 



4$H2 0 0 0-3 32 3 5 1 
18 

3 fct&T-£*£^ft:HffiT>£>£ e 
[H31H3B. &2K7xStifc3n&T-tfimir&$m 

^ra*5*LfcHHr*s. 

[H4] H4 (a) B, H2fccjSSnfc2^7c3 Aft^- 

'<>FHT*0. H4 (b> B. H4 (a) 
*jfi«cc*iW4ffiAHr**. 

[H5 ] H5I2 % 2yOEH*f«HfiOr. tt?Hn#b 
T**iE*»T-*«(r>fcHMr**. 

[H83H8B, H5CC7^3n/ciE^tS^tc»OTj@ffl 

[H71H7H. H5fc^3ftfcjE#tt*te#LTa« 
[H8]H8B. #l©»RJ:«:NfflI n P^ttJl^ 

jBasti^aojDHis^rwwH-r**. 

[H 9 ] H 9 B. 2 ^C^Jftt^ sW^ttS tifcaoXB 

^*r*sH»Hr*So 

[H10JB10B, ^2<D^ d d d©&*&H"C£>£ 0 

[01 1 ] hi ib, mi<ommtm2<Dmmt&ftz 
&b&T, mi<D$ti&±m2<D®&tzm£?zj:mz 

[Hi2]Hi2B. n\<m&tnz<o&&tim& 
ztizc ttcx-ox tittm 3 © wa*^-rwaH 

US13 1H13B. *2©«R3&J|IH*Sti4citt:J: 

[H14]H14B. m4<Dg8a D a4tfj:^5C7>gBn D a^S 
^-r*Xg*ftT»!aHr*4. 
[HI 5] HI 5tt. ^4<DSP n n n<b^5(Dg|5 a a o<!:^g^ 

lis 6 oaft*jR«fr *is©«*h-c* * . 

[H16 1H16B. I #7©«fc& 

[HI 7 ] HI 7 (a) IS. mM<mm<Dm&*m*t Z> 
@t?^0, Si 7 (b) B, ^<D£5frfvW*<D2£ig 

[H 1 8 ] H 1 8 ( a ) B, 3£te®Jgffl©»®* 5 
0^0, HI 8 (b)B, *©J:5ttfvWX<D«ffi 

[^(DKW] 

CiAa^p, 1 4-»2©B^ii»». 18-iHMi. 1 
8»-3i3<DHCi£«>n, 2 2 2-* 

V-F«*. 2 4, 2 5, 4 4-2»C7C@Jf«^/ 2 8 
•miCDaSp a a , 3 0 -m2 6[>SS, 3 2 -^2©a«!, v 
3 4-JB3 0a«fc. 3 6-®4<D§Pa n a . 3 8-SI5©» 
DQk 4 8-»8 0fflfi % 4 8-*7©Sia, 
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